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fuel economy and/or energy consump-
tion, as applicable. 

(b)(1) The additional running change 
fuel economy and carbon-related ex-
haust emissions data requirement in 
paragraph (a) of this section will be de-
termined based on the sales of the vehi-
cle configurations in the created or af-
fected base level(s) as updated at the 
time of running change approval. 

(2) Within each newly created base 
level as specified in paragraph (a)(1) of 
this section, the manufacturer shall 
submit data from the highest projected 
total model year sales subconfigura-
tion within the highest projected total 
model year sales configuration in the 
base level. 

(3) Within each base level affected by 
a running change as specified in para-
graph (a)(2) of this section, fuel econ-
omy and carbon-related exhaust emis-
sions data shall be submitted for the 
vehicle configuration created or af-
fected by the running change which has 
the highest total model year projected 
sales. The test vehicle shall be of the 
subconfiguration created by the run-
ning change which has the highest pro-
jected total model year sales within 
the applicable vehicle configuration. 

(c) The manufacturer shall submit 
the fuel economy data required by this 
section to the Administrator in accord-
ance with § 600.314. 

(d) For those model types created 
under § 600.208–12(a)(2), the manufac-
turer shall submit fuel economy and 
carbon-related exhaust emissions data 
for each subconfiguration added by a 
running change. 

[75 FR 25713, May 7, 2010, as amended at 76 
FR 39567, July 6, 2011] 

§ 600.509–08 Voluntary submission of 
additional data. 

(a) The manufacturer may, at his op-
tion, submit data in addition to the 
data required by the Administrator. 

(b) Additional fuel economy data 
may be submitted by the manufacturer 
for any vehicle configuration which is 
to be tested as required in § 600.507 or 
for which fuel economy data were pre-
viously submitted under paragraph (c) 
of this section. 

(c) Within a base level, additional 
fuel economy data may be submitted 
by manufacturing for any vehicle con-

figuration which is not required to be 
tested by § 600.507. 

[49 FR 13854, Apr. 6, 1984. Redesignated at 76 
FR 39567, July 6, 2011] 

§ 600.509–12 Voluntary submission of 
additional data. 

(a) The manufacturer may optionally 
submit data in addition to the data re-
quired by the Administrator. 

(b) Additional fuel economy and car-
bon-related exhaust emissions data 
may be submitted by the manufacturer 
for any vehicle configuration which is 
to be tested as required in § 600.507 or 
for which fuel economy and carbon-re-
lated exhaust emissions data were pre-
viously submitted under paragraph (c) 
of this section. 

(c) Within a base level, additional 
fuel economy and carbon-related ex-
haust emissions data may be submitted 
by the manufacturer for any vehicle 
configuration which is not required to 
be tested by § 600.507. 

[75 FR 25713, May 7, 2010] 

§ 600.510–08 Calculation of average 
fuel economy. 

(a) Average fuel economy will be cal-
culated to the nearest 0.1 mpg for the 
classes of automobiles identified in 
this section, and the results of such 
calculations will be reported to the 
Secretary of Transportation for use in 
determining compliance with the appli-
cable fuel economy standards. 

(1) An average fuel economy calcula-
tion will be made for the category of 
passenger automobiles as determined 
by the Secretary of Transportation. 
For example, categories may include, 
but are not limited to domestically 
manufactured and/or non-domestically 
manufactured passenger automobiles 
as determined by the Secretary of 
Transportation. 

(2) [Reserved] 
(3) An average fuel economy calcula-

tion will be made for the category of 
trucks as determined by the Secretary 
of Transportation. For example, cat-
egories may include, but are not lim-
ited to domestically manufactured 
trucks, non-domestically manufac-
tured trucks, light-duty trucks, me-
dium-duty passenger vehicles, and/or 
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heavy-duty trucks as determined by 
the Secretary of Transportation. 

(4) [Reserved] 
(b) For the purpose of calculating av-

erage fuel economy under paragraph 
(c), of this section: 

(1) All fuel economy data submitted 
in accordance with § 600.006(e) or 
§ 600.512(c) shall be used. 

(2) The combined city/highway fuel 
economy will be calculated for each 
model type in accordance with § 600.208– 
08 of this section except that: 

(i) Separate fuel economy values will 
be calculated for model types and base 
levels associated with car lines for 
each category of passenger auto-
mobiles and trucks as determined by 
the Secretary of Transportation pursu-
ant to paragraphs (a)(1) and (a)(3) of 
this section. 

(A)–(B) [Reserved] 
(ii) Total model year production 

data, as required by this subpart, will 
be used instead of sales projections; 

(iii) The fuel economy value of diesel- 
powered model types will be multiplied 
by the factor 1.0 to correct gallons of 
diesel fuel to equivalent gallons of gas-
oline; 

(iv) The fuel economy value will be 
rounded to the nearest 0.1 mpg; and 

(v) At the manufacturer’s option, 
those vehicle configurations that are 
self-compensating to altitude changes 
may be separated by sales into high-al-
titude sales categories and low-altitude 
sales categories. These separate sales 
categories may then be treated (only 
for the purpose of this section) as sepa-
rate configurations in accordance with 
the procedure of § 600.208–08(a)(4)(ii). 

(3) The fuel economy value for each 
vehicle configuration is the combined 
fuel economy calculated according to 
§ 600.206–08(a)(3) except that: 

(i) Separate fuel economy values will 
be calculated for vehicle configurations 
associated with car lines for each cat-
egory of passenger automobiles and 
trucks as determined by the Secretary 
of Transportation pursuant to para-
graphs (a)(1) and (a)(3) of this section. 

(A)–(B) [Reserved] 
(ii) Total model year production 

data, as required by this subpart will 
be used instead of sales projections; 
and 

(iii) The fuel economy value of diesel- 
powered model types will be multiplied 
by the factor 1.0 to convert gallons of 
diesel fuel to equivalent gallons of gas-
oline. 

(c) Except as permitted in paragraph 
(d) of this section, the average fuel 
economy will be calculated individ-
ually for each category identified in 
paragraph (a) of this section as follows: 

(1) Divide the total production vol-
ume of that category of automobiles; 
by 

(2) A sum of terms, each of which cor-
responds to a model type within that 
category of automobiles and is a frac-
tion determined by dividing: 

(i) The number of automobiles of that 
model type produced by the manufac-
turer in the model year; by 

(ii) For gasoline-fueled and diesel- 
fueled model types, the fuel economy 
calculated for that model type in ac-
cordance with paragraph (b)(2) of this 
section; or 

(iii) For alcohol-fueled model types, 
the fuel economy value calculated for 
that model type in accordance with 
paragraph (b)(2) of this section divided 
by 0.15 and rounded to the nearest 0.1 
mpg; or 

(iv) For natural gas-fueled model 
types, the fuel economy value cal-
culated for that model type in accord-
ance with paragraph (b)(2) of this sec-
tion divided by 0.15 and rounded to the 
nearest 0.1 mpg; or 

(v) For alcohol dual fuel model types, 
for model years 1993 through 2019, the 
harmonic average of the following two 
terms; the result rounded to the near-
est 0.1 mpg: 

(A) The combined model type fuel 
economy value for operation on gaso-
line or diesel fuel as determined in 
§ 600.208(b)(5)(i); and 

(B) The combined model type fuel 
economy value for operation on alcohol 
fuel as determined in § 600.208(b)(5)(ii) 
divided by 0.15 provided the require-
ments of § 600.510(g) are met; or 

(vi) For natural gas dual fuel model 
types, for model years 1993 through 
2019, the harmonic average of the fol-
lowing two terms; the result rounded 
to the nearest 0.1 mpg: 
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(A) The combined model type fuel 
economy value for operation on gaso-
line or diesel as determined in 
§ 600.208(b)(5)(i); and 

(B) The combined model type fuel 
economy value for operation on nat-
ural gas as determined in 
§ 600.208(b)(5)(ii) divided by 0.15 pro-
vided the requirements of paragraph (g) 
of this section are met. 

(d) The Administrator may approve 
alternative calculation methods if they 
are part of an approved credit plan 
under the provisions of 15 U.S.C. 2003. 

(e) For passenger categories identi-
fied in paragraphs (a)(1) and (2) of this 
section, the average fuel economy cal-
culated in accordance with paragraph 
(c) of this section shall be adjusted 
using the following equation: 

AFEadj = AFE[((0.55 × a × c) + (0.45 × c) 
+ (0.5556 × a) + 0.4487) / ((0.55 × a) + 
0.45)] + IW 

Where: 
AFEadj = Adjusted average combined fuel 

economy, rounded to the nearest 0.1 mpg. 
AFE = Average combined fuel economy as 

calculated in paragraph (c) of this sec-
tion, rounded to the nearest 0.0001 mpg. 

a = Sales-weight average (rounded to the 
nearest 0.0001 mpg) of all model type 
highway fuel economy values (rounded to 
the nearest 0.1 mpg) divided by the sales- 
weighted average (rounded to the nearest 
0.0001 mpg) of all model type city fuel 
economy values (rounded to the nearest 
0.1 mpg). The quotient shall be rounded 
to 4 decimal places. These average fuel 
economies shall be determined using the 
methodology of paragraph (c) of this sec-
tion. 

c = 0.0022 for the 1986 model year. 
c = A constant value, fixed by model year. 

For 1987, the Administrator will specify 
the c value after the necessary labora-
tory humidity and test fuel data become 
available. For 1988 and later model years, 
the Administrator will specify the c 
value after the necessary laboratory hu-
midity and test fuel data become avail-
able. 

IW = (9.2917 × 10¥3 × SF3IWC × FE3IWC)¥(3.5123 
× 10¥3 × SF4ETW × FE4IWC). 

NOTE: Any calculated value of IW less than 
zero shall be set equal to zero. 

SF3IWC = The 3000 lb. inertia weight class 
sales divided by total sales. The quotient 
shall be rounded to 4 decimal places. 

SF4ETW = The 4000 lb. equivalent test weight 
category sales divided by total sales. The 
quotient shall be rounded to 4 decimal 
places. 

FE4IWC = The sales-weighted average com-
bined fuel economy of all 3000 lb. inertia 
weight class base levels in the compli-
ance category. Round the result to the 
nearest 0.0001 mpg. 

FE4IWC = The sales-weighted average com-
bined fuel economy of all 4000 lb. inertia 
weight class base levels in the compli-
ance category. Round the result to the 
nearest 0.0001 mpg. 

(f) The Administrator shall calculate 
and apply additional average fuel econ-
omy adjustments if, after notice and 
opportunity for comment, the Adminis-
trator determines that, as a result of 
test procedure changes not previously 
considered, such correction is nec-
essary to yield fuel economy test re-
sults that are comparable to those ob-
tained under the 1975 test procedures. 
In making such determinations, the 
Administrator must find that: 

(1) A directional change in measured 
fuel economy of an average vehicle can 
be predicted from a revision to the test 
procedures; 

(2) The magnitude of the change in 
measured fuel economy for any vehicle 
or fleet of vehicles caused by a revision 
to the test procedures is quantifiable 
from theoretical calculations or best 
available test data; 

(3) The impact of a change on average 
fuel economy is not due to eliminating 
the ability of manufacturers to take 
advantage of flexibility within the ex-
isting test procedures to gain measured 
improvements in fuel economy which 
are not the result of actual improve-
ments in the fuel economy of produc-
tion vehicles; 

(4) The impact of a change on average 
fuel economy is not solely due to a 
greater ability of manufacturers to re-
flect in average fuel economy those de-
sign changes expected to have com-
parable effects on in-use fuel economy; 

(5) The test procedure change is re-
quired by EPA or is a change initiated 
by EPA in its laboratory and is not a 
change implemented solely by a manu-
facturer in its own laboratory. 

(g)(1) Alcohol dual fuel automobiles 
and natural gas dual fuel automobiles 
must provide equal or greater energy 
efficiency while operating on alcohol 
or natural gas as while operating on 
gasoline or diesel fuel to obtain the 
CAFE credit determined in paragraphs 
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(c)(2)(v) and (vi) of this section. The 
following equation must hold true: 

Ealt/Epet > or = 1 

Where: 
Ealt = [FEalt/(NHValt × Dalt)] × 10 6 = energy effi-

ciency while operating on alternative 
fuel rounded to the nearest 0.01 miles/ 
million BTU. 

Epet = [FEpet/(NHVpet × Dpet)] × 10 6 = energy effi-
ciency while operating on gasoline or 
diesel (petroleum) fuel rounded to the 
nearest 0.01 miles/million BTU. 

FEalt is the fuel economy [miles/gallon for 
liquid fuels or miles/100 standard cubic 
feet for gaseous fuels] while operated on 
the alternative fuel as determined in 
§ 600.113–08(a) and (b); 

FEpet is the fuel economy [miles/gallon] while 
operated on petroleum fuel (gasoline or 
diesel) as determined in § 600.113(a) and 
(b); 

NHValt is the net (lower) heating value [BTU/ 
lb] of the alternative fuel; 

NHVpet is the net (lower) heating value [BTU/ 
lb] of the petroleum fuel; 

Dalt is the density [lb/gallon for liquid fuels or 
lb/100 standard cubic feet for gaseous 
fuels] of the alternative fuel; 

Dpet is the density [lb/gallon] of the petro-
leum fuel. 

(i) The equation must hold true for 
both the FTP city and HFET highway 
fuel economy values for each test of 
each test vehicle. 

(ii)(A) The net heating value for alco-
hol fuels shall be premeasured using a 
test method which has been approved 
in advance by the Administrator. 

(B) The density for alcohol fuels shall 
be determined per ASTM D 1298 (incor-
porated by reference at § 600.011). 

(iii) The net heating value and den-
sity of gasoline are to be determined by 
the manufacturer in accordance with 
§ 600.113(f). 

(2) [Reserved] 
(3) Alcohol dual fuel passenger auto-

mobiles and natural gas dual fuel pas-
senger automobiles manufactured dur-
ing model years 1993 through 2019 must 
meet the minimum driving range re-
quirements established by the Sec-
retary of Transportation (49 CFR part 
538) to obtain the CAFE credit deter-
mined in paragraphs (c)(2)(v) and (vi) of 
this section. 

(h) For model years 1993 and later, 
and for each category of automobile 
identified in paragraph (a) of this sec-
tion, the maximum increase in average 
fuel economy determined in paragraph 

(c) of this section attributable to alco-
hol dual fuel automobiles and natural 
gas dual fuel automobiles shall be as 
follows: 

Model year 
Maximum 
Increase 

(mpg) 

1993–2014 ......................................................... 1.2 
2015 ................................................................... 1.0 
2016 ................................................................... 0.8 
2017 ................................................................... 0.6 
2018 ................................................................... 0.4 
2019 ................................................................... 0.2 
2020 and later ................................................... 0 

(1) The Administrator shall calculate 
the increase in average fuel economy 
to determine if the maximum increase 
provided in paragraph (h) of this sec-
tion has been reached. The Adminis-
trator shall calculate the average fuel 
economy for each category of auto-
mobiles specified in paragraph (a) of 
this section by subtracting the average 
fuel economy values calculated in ac-
cordance with this section by assuming 
all alcohol dual fuel and natural gas 
dual fuel automobiles are operated ex-
clusively on gasoline (or diesel) fuel 
from the average fuel economy values 
determined in paragraphs (b)(2)(vi), 
(b)(2)(vii), and (c) of this section. The 
difference is limited to the maximum 
increase specified in paragraph (h) of 
this section. 

(2) [Reserved] 
(i) [Reserved] 

[71 FR 77955, Dec. 27, 2006, as amended at 74 
FR 61554, Nov. 25, 2009; 76 FR 39567, July 6, 
2011] 

§ 600.510–12 Calculation of average 
fuel economy and average carbon- 
related exhaust emissions. 

(a)(1) Average fuel economy will be 
calculated to the nearest 0.1 mpg for 
the categories of automobiles identi-
fied in this section, and the results of 
such calculations will be reported to 
the Secretary of Transportation for use 
in determining compliance with the ap-
plicable fuel economy standards. 

(i) An average fuel economy calcula-
tion will be made for the category of 
passenger automobiles as determined 
by the Secretary of Transportation. 
For example, categories may include, 
but are not limited to domestically 
manufactured and/or non-domestically 
manufactured passenger automobiles 
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